Uptake and decomposition of chlorambucil by L5178Y lymphoblasts in vitro.
The uptake of [14C]chlorambucil by L5178Y lymphoblasts was studied using thin-layer chromatography to identify the various radioactive components that enter or leave cells. Theoretical calculations predicted that entry of chlorambucil into cells by simple diffusion would be rapid and essentially complete in 45 sec or less. Uptake of intact chlorambucil was rapid, reaching a cell/medium ratio of approximately 1.5 in less than 15 sec at both 37 degrees and 4 degrees, consistent with a simple diffusion mechanism. In cells treated with [14C]chlorambucil for 60 min, the intracellular level of intact drug decreased with time, and this decay was attributed to hydrolysis and alkylation. The level of intact drug in the medium decreased at a similar rate resulting in a nearly constant cell/medium distribution ratio. Intact chlorambucil in the cells was found to be entirely ethanol- and trichloroacetic acid-soluble. Efflux of intact chlorambucil was very rapid and temperature-insensitive. These findings suggest that chlorambucil efflux, as well as influx, is by a simple diffusion mechanism. A derivative of chlorambucil was found in ethanol solutions of the drug. This derivative, which may be the ethyl ester of the drug, is highly concentrated in cells and may interfere with pharmacological investigations of chlorambucil.